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same. 



@ A method of producing 3 composite aiastic ma- 
terial ccmcnses sketching an aiastic weo to eicn- 
gata it. for axamcie. elongating a ncnwcven web of 
meitelown elastcmeric fibers, and bonding the elon- 
gated web to at least one gatherabie web, sucn as a 
spunbonded polyester fiber material, under ccnci- 
ticns which soften at least a portion of tie aiastic 
web to form trie trended composite wed of aiastic 
material. The composite material Is relaxed imme- 
diately 3Tter the bending to prevent the aiastic web 
from losing its ability to contract from the stretchec 
dimensions wnicn rt assumed during the bonding 
{Sjsrep. Such Immediate relaxation of the composite 
«^ material after the bending steo resurts in tie aiastic 
weo retaining its ability to contract so that upon 
P| termination of the aiongating fcrca, the aiastic wee 
©contracts to ; crm gathers in the gatheracle web. The 
^bending may be effectuated by pattern emccssing 
£ overlaid elastic anc gatherabie webs witfi at ieast 
fSpcra'cns of the aiastic web heated to at least its 
q softening temperature. Th resultant composite elas- 
tic maxarial ccmcrises a coherent elastic web which 
£»is bonded to at least one coherent gatheracle weo 
'whereby the gatheracle web is extensible ana ccn- 
tractible with the elastic w b upon stretcrting and 



relaxing of :he composite material. 
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COMPOSITE eLASTCMEHC MATERIAL AND PROCESS FOR MAKING THE SAME 



BACKGROUND OF THE INVENTION 
Raid cf the Invention 

The present invention is concerned with an 
eiasticized materia*, a method of making the same 
and articles made therefrom. More particularly, the 
present invention is concerned with a composite 
elastic material comprising at least cne elastic wo, 
such as a nonwoven web of elastcmeric fibers, 
bonded to cne or more webs of gatherabie ma- 
terial, such as one or more webs cf a ncnwcven, 
non-elastic material. 



Description of the Related Art 

Composite fabrics comprising at !easi one lay- 
er cf ncnwcven textile fabric mechanically secured 
to an elastic 'aver are known. For example. U.S. 
Patent 4,446.: 3S discloses textile laminate materi- 
als comprising an inner layer cf elastic material, 
such as a polyurethane foam of a thickness of 
about 0.025 inches, needle punched at a plurality 
of locations to a nonwoven textile fabric layer. The 
needle punched sucerrcsed layers are then 
stretched within the elastic limits of me elastic layer 
to permanently stretch the nonwoven fabric 'aver 
maisriai needle punched thereto. When the elastic 
layer is allcwed to relax and return to substantially 
its ccncitfon prior to being stretched, the ncnwcven 
fabnc layer is stated to exhibit increased bulk by 
virtue cf the relaxation of its permanently stretcned 
fibers. 

U.S. Patent ^09.553 dislccses a methcd cf 
making an elastic material which induces continu- 
ously forwarding relatively elastcmeric fibers arc 
elcngatabie cut relatively non-elastic Jeers onto a 
forming surface and bending at leas: seme of the 
fiber crossings to form a coherent cicrh which is 
subsequently mechanically worked, 3S by srsicr.- 
ing, foilcwing which it is allowed :o relax. .As de- 
scribed by the patentee at column 3, iine :9 at 
sec, the elastic mcduius of the doth is sucstantiaily 
recnc^ after the sir etching, resulting in the perma- 
nently stretched ncn^lastic filament relaxing and 
'occing :o increase the Culk and improve the reel cf 
the facile (column 9, lines 9-14 and Figure 3). 
Fcrwarcing of the filaments to the forming suface : s 
positively controlled, which the patentee (column 7, 
line 19 et sec) contrasts :o the use cf air steams 
to convey the rlbers as used in meitbicwing ccera- 



tion. 3ondng of the filaments to form the coherent 
doth may utilize embossing patterns or smooth, 
heated roil nips, as set forth at column 9, line 44 et 
sec. 

5 U.S. Patent 3,216,136 discloses a composite 
fabric comprising a layer of an elastic or resilient 
material and an overlaying layer of fabric, for ex- 
ample, a woven fabric. The elastic fabric may be a 
poiyurethane roam or a nylon woven to impart 

to stretchacifity ar the !ike and. as is disclosed in the 
paragraph bridging columns 1 and 2 of the patent 
an adhesive may be applied in a predetermined 
pattern to the elastic material which is then 
stretched, and while in a stretched or elongated 

?5 state, the overiying fabric is contacted therewith 
anG held in pressure engagement for a time suffi- 
cient to ensure adhesion of the two layers. When 
the applied adhesive is dry, tension on the backing 
maieriai is released causing the overlying ncn- 

20 elastic ; abric to gather in the areas outlined by the 
achssive. 

U.S. Patent 3,557,737 discloses the manufac- 
ture cf a resilient ceiluicsic wadding product at- 
tained by laminating paper and a prestretchec 

25 polyurethane foam material. An adhesive is applied 
in i desired pattern as illustrated in the drawings 
and the pacer is laminated to either side of the 
prestretchec polyurethane foam material. The pa- 
per layers may be wetted to reduce their resis- 

co tanca to being compressed by retraction of the 
prestretched cciyurethane foam after lamination of 
the pacer layers thereto, thereby providing a crep- 
ed effect as iilusraed in Figures 3 and 4 of the 
patent 

as U.S. Patent 2,357,312 concerns a methcd of- 
producing elastic composite sheet materials and 
discicses that a reticulated, fibrous web formed of 
an eiasremeric material such as rubber, including 
butaciene-sr/rene ccoclymers, may be utilized as 

*q the elastic ply cf a composite material, as dis- 
closed at column 3, lines 1 8-24. At column 5, lines 
3S-^S. the patent -cisclcsas, with reference :o Pig- 
urs 7 cf the drawings, that a relaxed sheet materiai 
pry may have a fibrous web of elastcmeric material 

-*5 of smaller area than the sheet materia] stretcr.ee so 
as :o conform it in area to the area of the sheet 
material ar.c the plies bended together at spaced 
coins cr areas. Upcn allowing the fibrous 
elastcmeric pry to reiax, the ccmccsite body is 

so stated to assume the strjeture ohewn. in Figure 7, 
wnicn is described a: cciumn 5. line 15 et seq as 
shewing a fTcrcus weo cf elastcmeric material 30 
bended at scacsd areas cr lines 53 to a ply 55 of a 
creped cr ccrrugated flexible sheet material, whicn 
may be .caper cr a synthetic resin material. The 
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strucures of th paxerrted invention are stated to 
be particularly weil aurted for the manufacture of 
foundation garments, batting garments, elastic 
stocxjngs. ankle braces, berts, garters, galluses and 
the like. 

US. Patent -i.42S.420 disdosee frydrauiically 
entangled spuniaced faeries and a method of mak- 
ing them which induces (see the Esample, a col- 
umn 8) drawing a potentially eiastomeric fiber, and 
allowing it to relax between the draw and wind-up 
steps. 



SUMMARY OF THE INVENTION 

In accordance with the present invention there 
is provided 3 method of prcdudng a composite 
elastic material ccmcrising al least one gatherable 
web bended to at least one elastic wed, the meth- 
od ccmcrising (a) tensioning an elastic web (which, 
may comprise a fibrous web such as a nenweven 
web of eiastomeric fibers, e.g., mertolcwn 
elastcmeric nbers) to 3lcng3te it: (b) bonding the 
elongated elastic weo to at 'east one gatheracle 
web uncer ccnciticns whicn soften at ieast portions 
of the elastic weo to form a bonded composite 
web; and (ci relating the composite web imme- 
diately after the bending step wriereby the gathera- 
ble web is gathered to form the composite elastic 
matenai. Other asceos of the invention provide *or 
maintaining the fib reus elastic -weo in 3 stretched 
condition during bencing, at an elongation of at 
least about 25 percent preferably about 25 percent 
to over 500 percent, "or axampie, about 25 percent 
to 550 percent elongation during the bending. 

in another ascec of the present invention, ±a 
method Indudes bencing the elongated elastic web 
to the gatfieracle weo oy overlaying the elastic and 
gaiheracie webs arc acpiying heat and pressure to 
the overlaid wees. : cr exampie, by heating sending 
sites on the elastic weo to a temperature of from at 
least about 55 a C to about 120 # C. preferably from 
at leas: about 70 °C to accut 90 # C. 

In accordance with the present invention there 
is also prcvicec an elastic composite material com- 
prising an elastic web bended to 3t least one 
gaiheracie web wrier, is extensible and ccmractibie 
with the elastic web Jpcn stretching 3nd relaxing of 
the ccmcosite material, the aiastic composite ma- 
terial being mace cy 3 method as described above. 

In accordance with ancuier aspect of the 
present Invention, the aiastic web is bended tc the 
gatherable wee at a plurality of spaced-apar; loca- 
tions in a receatirg cattem and the gatherable web 
is gathered cetween tne bonded locations. 



Other aspecs of It invention provide that the 
elastic web may comprise a nonwoven web of 
etastomenc fibers, preferably eiastomeric micro* 
fibers; such as, for example, arr eiastomeric non~ 

5 woven web of mertblcwn eiastomeric fibers or an 
eiastomeric Sim. 

Other aspects of the invention indude one or 
more of the following in any combination: the 
eiastomeric fibers, preferably mertblown 

*o elastcmeric fibers, may be formed from materiai 
selecsd from the group induding (f) A-3-A* btocx 
cooolymers wherein A and A* may be the same or 
different endblocxs and each is a thermoplastic 
polymer endblock or segment which contains a 

/5 styrenic moiety such as polystyrene or polystyrene 
homciogs,. and 3 is an elastcmeric polymer mid- 
biodc or segment e.g„ a midbiodc selected from 
the grouo induding poly (ethyiene-butylene), 
polyisoprene and poiybutadiene, with pcly- 

so (ethyiene-butylene) being preferred and (ii) blencs 
of one or more poiyclenns with the A-3-A* biocx 
copciym ers of (i) where 3 is a poly (ethyiene- 
butylene) micbiocjc; each of the A and A f enc- 
blocks may be selected from the group consisting 

2S of polystyrene and polystyrene hemoiegs. e.g., 
pcly(aicna methylstyrene), and where the 
elasicmeric 1bers are formed from a blend of one 
or more pclyclefms with an A-3-A' block copolymer 
where 3 is a poiy(ethyiene-butyiene) midbiocx. tie 

co pclycterin ; s selected from one or more of polyeth- 
ylene, polypropylene* pclybutene, ethylene copcyf- 
mers. prcoyiene copolymers and but ere 
copolymers; the elastcmeric film and the 
eiastcmerc ibers which form the 9iastcmeric "on- 
es woven weo, e.g., the mertblown microfibers, are 
composed, of at least 10 percent for example at 
least 20 percent mere soecmc3iIy at least 30 per- 
cent, s.g.. from aocut 10 percent to 90 percent by 
weight, of tie aforesaid A-3-A' block copolymers 

*o and greater than 0 percant by weight, e.g., from 
about 90 percent to about 10 percent by weignt. of 
the poiyoleiin: the elastic web, e.g., a fibrous 9las- 
tic weo, is bonded to the gatherable web at a 
plurality of spaced- aoart locations in a repeating 

*5 pattern and the gatherable web is gathered be- 
tween the bended 'ocations; the elastic web prefer- 
ably has a low basis weight of from about 5 to 
about 300. preferacly frcm about 5 to about 200. 
grams per square meter (gm/m*, for example, frcm 

so accut 5 to about TOO grams per square meter, 
although its basis weight can be much higher the 
ga^eracle web is a nonwoven, non-elastic materiai, 
preferably one. cempesed of fibers formed frcm 
materiais seiectsc from the grcup including pciyes- 

55 ter fibers, e.g., pclyiethyiene terephtnaiate) nbers, 
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pciyolefin fibers, oolyamide fibers, e.q^ nylon fi- 
bers, ceiluiosic fibers, s.g~ cotton fibers, and mix- 
tures thereof. Alternatively, H gatheraDle weo may 
be any suitabl woven fabric. 

In one aspect of the invention, the composition 
of the >3-A' 'polymer used Is such that the sum of 
the molecular w ight of A with the molecular weight 
of A* is from about 14 to 31 percent {from about 14 
to 29 oercent when 3 is poiy(ethyiene-butylene)) of 
the molecular weignt of the A-3-A' block 
ccociymar. 

Other aspects cf the invention are described in 
the description of preferred embodiments. 

3RIE= DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic view in eievaticn 
illustrating one mode of carrying cut the method cf 
the present invention; 

Figure 2 is a schematic plan view with pans 
broken away of one embodiment of a ccmccsite 
elastic material in accordance with the present in- 
vention, shown in a stretched condition: and 

Figure 2A is a section view aicng line A-A of 
Fgura 2, but with He ccmccsite elastic materia^ In 
a relaxed condition relative to its condition in r:g- 
urs 2. 



DESCRIPTION CF THE PRcrznRED 5MECCI- 
MENT3 

Tne ccmccsite elastic materials of the inven- 
tion generally comprise 3t least one. iayer cr web cf 
elastic material bended to one or mere other layers 
of gatherabte material, the elastic web being main- 
tained in a stretcr.ed condition within its elastic 
range during the bonding step so that ucon con- 
tracting cr recovering after release of the stretch- 
ing, i.e., elongating, tensicn force, the layer cr 
layers :o which it Is bonded will gather cr pucker. 
The resuitant ccmccsite material is itself elastic, 
any of its ncn-elastic layers being able to move 
with tie stretching of the elastic iayer by reascn of 
the play or give provided by the gathers formed, 
upon relaxation of the stretched elastic web, in the 
non-elastic layers to which the non-elastic web or 
webs are bonded. Composite materials mace in 
accordance with Tie invention have shewn remark- 
ably geed uniformity, hand, buik, strengtii and elas- 
tic properties. 

A wide variety cf materials may be employed 
as the elastic wee. As used herein ar.d in the 
claims, the :erms 'elastic" and "elastcmeric" have 
their usual bread -meanings. However, for purposes 
of this invention "elastic* may be conveniently 
defined as foilcws. A material is elastic if it is 



str etch able to an elongation of at least about 25 
percent of its relaxed length, i.e., can be stretched 
to at least about one and one-quarter times its 
relaxed length, and upon release of the stretching 

5 force will recover at least about 40 percent of the 
elongation, i^., wilL in the case of 25% elongation, 
contract to an elongation of not more than about 15 
percent For example, a 100 centimeter length of 
material will, under the foregoing definition, be 

to deemed to be elastic if it can be stretched to a 
length of at 'east about 125 centimeters and if, 
upon release of the stretching force, it contracts, in 
the case of being stretched to 125 cm. to a length 
of not mere than accut 115 centimeters. Cf course, 

is many elastic materials used in the practice cf the 
invention can be stretched to elongations consider- 
ably in excess cf 25 percent of their relaxed length, 
and many, ucon release cf the stretching force, will 
recover to their original relaxed length or very dose 

20 thereto. At least for some purposes of the present 
invention, elastic materials which Jpcn release -of 
the stretching force recover ail or neariy all of their 
elongation are preferred. Sastic wees suitable for 
use in the Invention indude both elastic films and 

25 nenweven fibrous elastic webs such as, for exam- 
pie, meitbiewn elasxmeric fibrous webs. Such fi- 
brous wees usually comprise 'micrencers", which 
term, as used herein and in the claims, means and 
induces fibers cf a diameter not greater than about 

ao 1G0 microns, e.g., fibers of from about 1 to 50 
microns in diameter, such as these which may be 
obtainec by the meltblcwing and spunconding pro- 
cesses. In fact, nenweven webs of meitfaiewn 
micrctibers constitute a preferred embodiment 

as thereof. As used herein and in the claims, 
"merttiewn-* micrctibers refer to small diameter 
fibers, usually of a diameter net greater than accut 
1C0 microns, mace by extruding a molten thermo- 
plastic material as moiten threads through a pfurai- 

*o ity of crmces into a high velocity gas (e.g.. air) 
stream which entrains the extruded threads at their 
point cf emergence from the orifices and attenu- 
ates the threads cf moiten thermoplastic material to 
reduce Tie diameter thereof, the gas stream -come 

■is fibers then being deccsited upen a collecting 
screen to form a coherent web of randomly dis- 
pered fibers. Such a process is disclosed, for ex- 
ample, in U.S. Patent 3,349,241, issued November 
19, 197-i to Pcbert 3. Burin et a!, the disclosure of 

so this patent is hereby incorporated by reference 
herein. 

The nbrcus elastic web may also comprise a 
ccmccsite material :n that it may be comprised of 
two cr mere individual coherent webs or it may 
55 comprise one or mere webs indivicuaily comprised 
cf 3 mixture cf eiastic arc ncn-elastic fibers. .As an 
examcie cf 'he latter type of elastic web, reference 
is mace to the aforementioned U.S. Patent 
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4,209.533 in which eiastomenc and non- 
eJastomeric fibers are «-mingied to form a single 
coherent wets of randomly dispensed fibers. An- 
other example of such a composite web wouid be 
one made by a technique such as ettsdesed in U.S. 
Patent 4,100,324 issued July 11, 1373 » Richard 
A. Anderson at ai, and assigned to tti assignee of 
this application. That patent disdoses a nonwoven 
material comprised of a mixture of mettfaiown ther- 
moplastic and other fibers which are combined in 
the gas stream in which *e metttoiown fibers are 
borne so that an intimate antangied co-mingling of 
thermoplastic meitbiown fibers and other fibers, 
e.g.. wood pulp or staple fibers, occurs prior to 
collection of the fibers upon a collecting device to 
form a coherent web of randomly dispersed fibers. 
The disclosure of U.S. Patent 4,100.324 is aiso 
incorporated by reference herein. 



A useful material for making the eiastomeric 
fibers of the fibrous elastic web of the .present 
invention, for example, for forming meitbiown 
eiastomeric fibers which can be collected to form 
s an eiastomeric fibrous nonwoven web which can be 
utilized in pracacng the present invention, are 
block copolymers having the general formula A-S- % 
A' where A and A* are each a thermoplastic poly- 
mer endblock which contains a styrenic moiety 
io such as a poly (vinyl arena) and where B is an 
eiastomeric polymer midblocx such as a conju- 
gated diene or a lower aJkene polymer. 

As used herein the term "styrenic moiety" 
means a mcnomeric unit represented by the for- 
ts muia: 



C 
s \ 

C* CM 



Preferred materials for forming the eiastomeric 
fibrous nonwoven web are ones in which the A and 
A* endbiocxs are selected frcm the group inducing 
polystyrene and polystyrene hcmclogs such as 
poly(aipha methyistyrene) and the 3 micblocx is 
either poiybutadiene, poiyisccrene or poly - 
(ethyiene-cutylene). Materials of this general type 
are disclosed in U.S. Patents 4,333.782. to H. A. 
Pieniak. 4,323.534 to Ces Marais and 4,355.425 to 



Jones. Similar materials 3re disclosed in U.S. Pat- 
ent 4,41 8,1 23. issued November 29. 1983 to Wil- 
liam L Bunnelte whicn describes A-3-A block 
copolymers having styrenic end blocks A and amor- 
phous intermediate blocks 3. Commercially avail- 
able A-3-A' block copolymers having a saturated or 
essentially saturatec poly (emylene-butyiene) mid- 
blocx or segment 3 represented by the formula: 



rr ' i r i" 

, where x, y and n are positive integers, and 
polystyrene A and X ancbiccks represented by the 
formula: 

50 



55 
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. where n is a positive integer which may be -ha 
same or different for A and A', are sometimes 
referred to as S-cS-3 (pctysiyrene/coiy(ethylene- 
buryieneVpolysiyrene) bicck copolymers, are avail- w 
able under the trademark KRA70N G, for example, 
KRATON G 1650, KRATCN G 1652 and KRA7CN 
GX 1657 from Shes! Chemicai Company. XHA7CN 
rubber materials are described in detail in a num- 
ber of Shell Chemical Company publications in- 20 
eluding one designated SC: 198-63, 7/B3 SM. 
KHA7GN G 1650 .ucber has a weight ratio of 
polystyrene A and A' endbtccks to poly(ethyfene- 
bur/iene) 3 micbiccks of 23:72: for KRATCN 3 
1652 rubber the weight ratio is 29:71 and fcr ^ 
KRATCN GX 1657 the weight ratio is 14:56. rcr 
example, with respect to the KHA7CN GX 1657 the 
sum of the molecular weight of A with the molecu- 
lar weight of A' is 14 percent of the mciecuiar 
weight of the A-3-A' stock copolymer. These block » 
copolymers are net believed to contain piasiiczer 
oils although they are commercially available in 
compounded form. Tne G 1650 and G 1652 blccx 
copoyimers are available in crumb form and have a 
specific gravity of 0-91 and a ohcre A Hardness of 3S 
75. Tne GX 1657 block ccociymer Is available in 



pellet form, has a specific gravity of 0.90 and a 
Shore A Hardness of 35. KRA70N G materials 
have been found to be satisfactory for mertblowing 
in essentially pure form at high extrusion tempera- 
tures of at least about 290 degrees Centigrade and 
to be satisfactory for rneitfclcwing at such high 
temperatures and at even lower temperances if 
blended with polyciefin materials which reduce the 
viscosity of the blend as compared to the viscosity 
of the pure KRATCN G. Tne A-3-A' block 
copolymers may be extruded or otherwise formed 
to prcducs elastcmeric materials, paniculariy 
eiasTcmeric films and elastcmeric nbars. mere par- 
ticularly, elastcmeric micrcfibers as by meifclow- 
ing. Tne S-E3-3 thermcciastic blcck copolymer 
material provides a material which* even when con* 
taining a rather high content of pciyciefin material, 
provides satisfactory eiasu'c and strength proper- 
ties. 

Other elastcmeric resins which may be utilized 
to form the eiastcmeric web of the presenr inven- 
tion are A-c-A* biock copolymers where A and A' 
are pciysr/rene endbiccks, as denned above, and 
3 is a pofybutaciene nicticcx represented by the 
following rcrmuia; 



^ in 



, where n is a positive integer. This material is 
sometimes referred to as a 3*3-3 bicck copolymer 
arc is available frcm Shell Chemical Company 
under the 7ade designation KRATCN D; for 3xam- 
pie KRATCN D * 1101, KRATCN 0 11C2 and 
KRATCN 0 1116. According to the Shell Chemicsi 
Company pufciicatens noted above, KRATCN □ 
1101 rubber has a weight ratio of polystyrene A 
and A* encbiccks to the poly butadiene 3 micbicck 
of 31:59; fcr KRATCN 0 11C2 rubber the weight 
ratic is 2S:72: for KRATCN O 11 To meter it is 
21:79. "or example, with resecec: to :he KRATCN 
D 1115 materiai the sum of the moiecuiar weignt :f 
A *ith the mciecuiar weight of A' is 21 zercsn: of 
the mciecuiar weight of the A-3-A' block 



copolymer. Tnese blcck cccolymers are avaiable 
4§ as porous pellets, have a scecific gravity cf 0.94 
and a Shcre A Hardness of 71 fcr the 0 1101 and 
D 1102 block copolymers and 35 for the D ms 
bicck copolymer. 

An ether S-2-S blcck ccooiymer materiai is 
c 0 commercially available under the trace designation 
. Sciprene 41 S frcm the Phillips Petroleum Com- 
pany. 

Yet other "elastcmeric resins which may be 
utiiizec' :o form tie elastcmeric web of the present 
55 invention are A-3-A' block copolymers where A 
and A' are pciyst/rene encbiccks, as denned 
above, and 3 :s a coiyiscprene micbicck where the 
micbicck is represented by the formula: 
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. where n is a positive integer. These biocx 
cccciymers are sometimes referred to as S-i-S 
blodc cepciymers and are also available from the 
Shell Chemical Company under the trace designa- 
tion XRATON 0, for example. KPATCN 0 1107. 
KRA7CN Q 1111. KHATCN □ 1112 and KRA70N 
D 1117. The KRA7CN 3 1107, 0 1111. D 1112 and 
0 1117 bloc* ceoolymers have respective wetgnt 
ratios of polystyrene A and A' enoblocte to .the 3 
midbkx* of 14:36 (D 1107); 21:79 (01 111); 14:38 - 
(D 1112) and 17:33 (D1117). For example, with 
resoect to the Krstcn D 1117 the sum of me 
molecular wetght of A with the molecular weignt cf 
A' is 17 percent cf the molecular weignt of A-3-A' 
btocx copolymer. The 0 1111 grace is available as 
a porous peilet having a specific gravity cf 0.33 
and a Shore A Hardness of 52. The D 1107, D 
1112 ana □ 1117 blccx copolymers are avaiiacie 
as pellets having sceciflc gravities cf 0.32 arc 
Shore A Harcness of 37 for 0 1107, 3* for D 1112 
and 32 foe 0 1117. Generally, the S-c=s-S thermo- 
plastic biccx copolymers are easier to fabricate into 
fibers and microfibefs than the S-r3 and 3-3-3 
types and. accordingly , are preferred. 

Other exemplary alastcmenc matenais rcr use 
in formation of nbrous nenwoven elastic wees or 
films in the oracSca cf the -invention include polyes- 
ter eiasterneric materials such as, for axamcie, 
these avaiiacie uncer the trace designation Hytrai 
frcm E. I. CuPcnt CeNemours i Co., pclyurethane 
eiastomenc matenais such as. for axampte. those 
avaiiacie under the Tacamarx E5TANE from 3. 
Goodrich £ Co. and pciyamide alastcmenc materi- 
als sucn as, for example, those avaiiacie uncer the 
trademark PE5AX rrcm the Rilsan Company. Gen- 
erally, any suitable aiastomeric fiber 'crming resins 
or btencs containing the same may be utilized rcr 
the rrcnwcven webs of alastcmenc fibers of the 
invention anc any sufcjcie alastcmenc Sim rcrming 
resins or blends containing the same may be uti- 
lized for the aiastomeric films cf the invention. 

The alastcmenc fiber or film forming resin 
used in the invention may assentiaiiy consist cf an 
alastcmenc S-cr-S thermoplastic resin which typi- 
cally may contain piasticzers. pigments, arrtiox- 
icams arid other conventionally ampioyed acci- 
tivt*. Funher, as discussed above, the S-E5-3 
bioc* cccciymers may be blended with polyciefins. 
e.g.. pciyethyiene and/cr pciyprcpyiena. JThe 
pcryctefins whicn is utilized in blencing the S-cr-3 
blccx cecclymere must be one which, when blend- 
ed with theS-E5-$ biccx cccciymer and sucjectec 
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to an aporopriate combination of elevated pressure 
and elevated temperature conditions is 9xtrudable 
in blended form with the block cooorymer. In par- 
ticular, preferred polyolenn matenais inciude pciy- 
ethyiene, polypropylene and potyoutene, including 
ethylene copolymers, propylene copolymers and 
butane cepciymers. 3lends of two or more of the 
potyclenns may be utilized. A particularly preferred 
polyethylene may be obtained frcm U.S.I. Chemical 
Company under the trade designation Petrcihene 
Na601. (Wso referred to as PE NafiOi or Na601.) A 
particuiariy preferred polypropylene may be oo- 
tained frcm the Himorrt Corporation under the trace 
designation PC-373. Characteristics of the U.S.I. 
Chemical polyethylene 3re given below in connec- 
tion with tie test runs summarized in the Tables. 

Typical characteristics of the Himont PC-373 
poryprccyiene, as stated by Himont. Tacude a den- 
sity of accut 0.SOO grams per cubic centimeter 
measured in accordance with ASTM D 792 3nd a 
mertfiow rata obtained in acccrdanca with ASTM 0 
122S. CcndWcn L of about 35 grams per ten (10) 
minutes. Other characteristics of the PC-973 are a 
tensile .strange of about 4,300 pounds per square 
inch (psi) measured in accordance with ASTM 
C63S; a tex modulus of accut 182. COO psi mea- 
sured in accordance with ASTM D 790.3 and a 
Rocxwei! hardness, R scale, of accut 33 measured 
in acccrcance with ASTM D 785A. The PC-973 is 
believed to riave a number average molecular 
wetgnt (Mn) of about 40,100, a weignt average 
molecular weignt (Mw) of afcout 172.000 and 3 Z 
average weight <Mz) of about 57-t,CC0. The poiy- 
cisperstty of the PC-973 (Mw/Mn) is about 4.29. 

Whether the aiastic web comprises an aiastic 
51m (sucn as a blown cr cast film) or a fibrcus 
elastic web (such as, for example, a nonwoven weo 
cf mertblown fibers, or a web of mertblown fibers 
containing other fibers cr particulates which were 
inccrccrated into the web during its formation by. 
for example, utilization cf tie teachings oisciosed 
in U.S. patent 4.TC0.324. discussed above, or a 
woven zr 'circed aiastic web), it should nave suffi- 
cient aiasticity and be ocnc3bie to tie gathersble 
webs cf :he ccmccsite structure of the >nverrticn 
with sufficient strencth to form a composite ma- 
terial wnicr. may be stretched anc relaxed to cre- 
vice the desired degree of elasticity. Although 
seme cf the aiastcmeric matenais, such as these 
mace from KPATCN resins, are somewhat tacky, 
they do act generally exhibit a satisfactorily hign 
degree cf achesicn to many matenais. particular*/ 
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when held in an elongated condition while being 
bonded to the other web or webs of the composite 
material. Accordingly, heat or ether types of con- 
ventional bonding techniques should preferably be 
utilized when such materials are to be utilized in 
practicing the present inv ntion. ft wifl be appre- 
ciated that the degree of elasticity is one of the 
important considerations in forming aiastic compos- 
ite fabrics such as those of the present invention, 
particularly when such composite materials are to 
be utilized in garments which are designed to con- 
form to the body of the wearer. For example, in the 
manufacture of ■ discosable diapers a degree of 
elasticity of the fabric will assist in conforming it :o 
the body contours at the wearer. Further, it is often 
desired that the composite material should, have a 
sett hand and feel so it is therefore desirable in 
some cases that the bonding of the elastic web to 
the other weo or webs of the laminate be done 
without the zrovision of an achesive which wcuid 
tend to make the resuitant material stiff. 

Because the elastic web may be bonded to a 
non-elastic material, by which is meant generally 
any suitable material which lacks the characteris- 
tics of an elastic as defined above, the r.on-^lastic 
material tends to have a limiting effect on the 
degree of stretch and recover/ of the elastic wee. 
For example, if the elastic web is stretched to an 
elongation of 100 percent i.e., to wics its relaxed 
length, and then cended to a non-alastic web such 
as a nonweven pclycienn nber web, upch release 
of the stretching force action on the composite 
web, the non-elastic web tends to prevent the elas- 
tic web from retracting fully to its original lengm. 
This requires that ?.e aiastic limit of the elastic web 
be greater tiian the desired minimum elastic limit 
of the ccmccsite matenai. For example, if it is 
desired to ere care a ccmccsite matanai stretchabie 
to ICO percent eicngaticn, a 100 cm length of 
elastic web may be stretched to a length of, for 
examcle, 220 cm (120 percent elongation) anc 
bended at scacod-acar: locations to a 220 cm 
length of non-elastic matenai. Trie bonded ccmccs- 
ite elastic material is then allowed to relax anc 
even if the elastic web is capable of recovering to 
its original 100 cm length, the ncn-?iastic web 
bended thereto wiil inhibit full recovery and the 
camccsite may relax to a length of. say, 110 cm. 
Puckers or gathers wiil form in the gatherabfe wee 
-etween the bend points. The resulting 110 cm 
length of ccmccsite material is strstcnacle to its 
220 cm 'length to provide a 100 percant elcr.- 
gatacte ccmccsite material. The original length of 
the ncn-*lastic web iimiis. in this hypothetical ax- 
amcie. the attainable elongation of tie composite 
materiai because tie r.cn-aiastic web would act 3S 



a "stop* to prevent further or excessive stretching 
of tiw aiastic web under the effect of stretching 
• forces which are less than th failure strength of 
the rrort-efastic gathered web. 

5 The elastic web may be bonded to the gathera- 
bi web by any suitable means, such as, for exam- 
pie, thermal bonding or ultrasonic welding, which 
will soften at least portions of at least one of the 
webs, usually the elastic web, beca us e the 

to elastomeric materials used for forming the elastic 
web have a lower softening point than many of the 
materials commonly employed to form the gatherer- 
ble webs. Thus, effectuating the bonding by apply- 
ing heat and pressure to the overlaid aiastic and 

ts gatherabie webs wifl soften at least portions of the 
elastic web by heating these portions (or the entire 
aiastic weo) to at ieast its softening temperature 
and applying sufficient pressure to form a reason- 
ably strong and permanent bend between the re- 

20 solidified softened portions of the aiastic web and 
the gatheracie web. One difficulty with such bond- 
ing of Sims or nonweven eiastomeric webs is that 
the !ow basis weight of such webs renders them 
susceptible to losing their abiiity to contract to their 

25 pretensicned, that is prestreiched, oimensiens if 
they are subjected, even briefly, to being heated 
while stretched and allowed to ccoi in the stretched 
condition. Such difficulties should not be enceun- 
tered in dealing with heavy basis weight webs such 

so as aiastic foam materials used for carpet backing 
and the :ike -^nicrt should be able to sustain such 
heating and cooling, at least at localized portions or 
on the suriaca thereof, whiie being maintained un- 
der tension fcr at 'east a brief period of time 

as without thereafter losing their abiiity to contract to 
their pretensicned, that is prestretched, dimen- 
sions. However, the slastic films and elastomeric 
nonweven wees of elastomeric rlbers of the present 
invention have extremely low basis weights as 

*Q compared to high basis weight heavier aiastic ma- 
terials, such as ooiyurethane foams, which are con- 
ventionally stretched and bended to gatherabie 
webs. For exampie. the low basis weight aiastic 
webs or aiastic films of the present invention may 

45 have a Oasis weight ranging "rem about 5 grams 
per scuare meter to about SCO grams per scuare 
meter, preferabiy from abcut 5 grams per scuare 
meter to abcut 2CQ grams per square meter, fcr 
example, "rem about 5 grams per square meter to 

so about ICO grams per square meter. Acccrcingiy, 
the extreme thinness, that is low basis weight of 
the aiastic nonweven webs which may be used in 
csrtain embodiments of the invention would appear 
to precede subjecting them to such conventional 

55 heating anc stretching techniques because such 
materials are subject to lesir.g their ability to con- 
tract to their prescetched dimensions if eccied in 
*e strater.ed ccnciticn. Accordingly , icss of the 
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•bitty of the elastic web to contract to rfs 
pnwireiched dimensions would mean mat the 
gameraol weos would not be gathered upon re- 
lease of m tensioning, stretching force on the 
composite web. Thus, the composite web would 
not posses non-destructive elasticity since any sig- 
nificant stretching of the composite web would re- 
suit in the gatherabie webs being tom-or ruptured. 

In spite of this apparent oroblem, a asm 
advantage of the oresent invention is the ability to 
attain me elastic characteristics in the composite 
web by bonoing a low basis weight elastic web to a 
gatherabie material, such as a non-elastic matenai, 
which may be of greater tensile strength than the 
elastic web, by immediately relaxing the composite 
after the bonding step. Immediate relaxation of the 
composite and thus the elastic web after the bond- 
ing step allows the elastic web to contract and then 
ccci while relaxed, enabling it to gather the 
gatheraole weo so that the composite weo pos- 
sesses elastic properties without rupturing the 
gatherabie wees because the gatherabie wees are 
able to extend and retract with me elastic weo as a 
result of the presence of the gathers. As used 
herein and in the claims, Immediately' relaxing 
the elongated composite means relaxing it before 
the elastic web remains in its elongatec cendrtion 
for a period of time such that * loses rts aoility to 
recover at 'east about 40 percent of its eicnganon, 
as described above in denning the term 'elastic.* 
The tensile strength of the finished composite wee 
is in most cases iargeiy determined by the usually 
stronger ncn-eastic gatherabie web whicn also 
secvos, as described elsewhere herein, as a 'step 
to limit the degree of elongation sttamacle by the 
ccmcosrte web without ruptunng of the gatheraole 
weo. Naturally, the elastic web must be sufficiently 
strong to enacie it to gather the gatherabie weo or 
wees to which it is bonded and. generally, the 
stiffer the gatherabie web cr wees are, the stronger 
must be me recovering fores of me elastic weo cr 
webs bonced thereto. As used herein anc :n me 
claims, a "gatnerabie* web is one wn.ch can ce 
gathered into pleats, iocps or me like by contrac- 
tion of me elastic web or weos bended to it 
Afthcugn !cw basis weight elastic wees are pre- 
ferred largely :cr economic reasons, particularly fcr 
use in disposable articles, me elastic webs may 
have 'oasis weigms considerably higner man 300 
gnvnr. fcr example, up to about 750 grrvm' or 
even higher. 

Cne cr more elastic webs may be neat-bonded ■ 
to cne cr -ncre ^ameracie wees, for example, non- 
elastic webs, by me acplicaticn of heat and pres- 
sure and mis may be effectuated by passing me 
overtajc elastic and gatherabie webs, wrtn me elas- 
tic weo oeing n a sketched, mat is elongated 
conation, through me nio of a tender arrangement. 



at least one of the rollers of the arrangement op- 
tionally being heated to impart the requisite bond- 
ing temoeratura to at least the bond sites of one or 
more of the webs to be bonded. In many cases. 
5 the elastic web or weos have softening tempera- 
tures wnicn are lower man those of the gatherabie 
web or webs to which me elastic web(s) are to be 
bonded and. consequently, me elastic web(s) may 
be me only weo(s) which are signrficantiy softened 
to in the bonding step, in other cases, the gatherabie 
web<s) may similarly be softened. Accordingly, me 
elastic web(s), or the gatherabie web(s) f or both are 
thus heated to above me softening temperature of 
the elastic web, at least at me bond sites there- 
rs between. The heat for me bonding may be applied 
by me rollers of me bonder arrangement or by 
another heat source such as a heat source posi- 
tioned just ahead cf me bonder arrangement How- 
ever, excellent bonding and an attractive pattern 
20 and texture of the composite elastic material is 
attained by utilizing pattern bonding in which me 
overlaid stretcr.ed elastic and gatherabie webs are 
passed mrough me nip of a bender arrangement 
comprising an anvil roller and a calender roiler 
is having a repeating embossing partem formed 
thereon. The anvii roller may be smooth cr may 
contain a cartem such as cne which is me com- 
plementary negative of a positive pattern on me 
calendar roiler and one cr both of me calendar and 
so anvil rollers may be heated, as mentioned accve. 
Cne skilled in me art will appreciate that me tem- 
perature to which me webs, or at least the bond 
sites thereof, are heated for heat-bending will de- 
pend net only on the temperature of the heated 
cs rciWs) 3r other heat source but on me residence 
time cf me wees cn the heated roll(s) or adjacent 
the ether heat source, me contact pressure, the 
basis weignts of me wees and their specific heats 
and mermai ccncuctivities. However., for a given 
40 combination of webs, and in view of me herein 
contained disclosure me processing conditions 
necessary to effectuate satisfactory banding can be 
readily determined by one of skill in me art. 

As to me bonding pressure utilized in cases 
45 wnere me bonding is efectuated by passing the 
overiaid webs mrough me pressure nip cf a bonder 
arrangement having a pair of roils wnich :crm me 
nip. specification of me overall pressure loading 
along me .nip does not. in itself . take into account 
5C complicating 1 actors 3uch as me effects of pressure 
roil ccnsTucticn. e.g.. roller diameters, materials, 
and emccssing cattems. if any. on me nip width 
and pressure cismbuticn mrough me nip. Nonethe- 
less, one skilled in me art. taking into account me 
55 cverail cressure 'cading along me nip, the materi- 
als of ccnsTJcticn cf me pressurs roils, me :xes- 
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sure roil diameters and the geometry of emoossing 
patterns, if any, on the roils, will readily be atoie to 
appropriately select and vary an erfecsve bonding 
pressure. 

The gatherabie web cr webs to which on or 
more of the elastic webs are bonded may them- 
selves be elastic or, more usually, may comprise 
one or more non-elastic webs. Generally, elastic 
materials such as elastic fibrous webs nave a rue- 
bery feel and in aoplications where the feel of the 
ccmccsrte material is of importance, a non-elastic 
web such as a bended carded nonelastic polyester 
or nonelastic ooiyprcpyiene fiber web, a spunben- 
ded nonelastic ociyesier or polypropylene non- 
elastic fiber web, nonelastic ceiluicsic fiber wees, 
e.g.. cotton fiber webs, poiyamide fiber webs, e.g., 
nylon 5-6 webs scid under He trademark Cerex cy 
Mcnsanto. and blends of two or mere of the fore- 
going may be utilized. The production or spunccn- 
ded nenwoven webs is illustrated in U.S. Patenr 
4,240,553, issued July 20, 1982 to David W. Appal 
et ai, the disclosure of which is incorrcratec by 
reference herein. Generally, in the spunbencing 
process a thermoplastic material is extrucec 
through a soinneretta 2nd eduction drawn into fila- 
ments to term a coherent web of randomly depos- 
ited laments on a collecting or forming surface 
Generally, woven and nenwoven wees of any tex- 
tile or other material suitable for the purcose may 
be used. However, relatively inexpensive and at- 
tractive comccsrte fabrics with geed hand and faei 
and with geed stretchabiiity and recover/ cnar- 
acteristics have been attained by bending to one cr 
both sides of an elastic web {such as a fibrous 
elastic web) a bonded carcsd polyester web. a 
spuncenced polypropylene fiber web, and single 
and muiti-iayer combinations thereof. Satisfactory 
results have been attained by pattern bonding -he 
webs together under heat and pressure to provide 
a ccmcosite material with excellent ccntrciiae:e 
stretchabiiity characteristics and uniform ane attrac- 
tive acoearance. 

Referring new to rgure 1 of the drawings, 
there is schematically illustrated a continuous man- 
ufacturing orccess for heai-concing gsheracie 
webs, which may be non-elastic wees, to each :f 
the two ooccsite sides oi a stretched elastic web. 
An elastic web wnich may ocmense a fibrous nen- 
woven elastic web or elastic film 4 is unwound frcm 
a succlv roil 2 of such ncrcus elastic material and. 
traveling in the direction incicated by the arrews 
associated therewith, passes through the nip of 3 
roil arrangement 5, comprised cf stacked rollers S, 

8. in the'rsverse-3 path indicatad by the rotation 
direction arrews associated with stacked rollers 3 
and 3. Perm 5 ;cil arrangement 5. web 4 passes 
into the oressure .-ic of a bonder roil arrangemer- 

9, wricn'is ccmcrised :f a patterned caiencer rciier 



10 and a smooth anvil roller 12. A first gatherabie 
web 16 is unwound from a supply roil 14- and a 
• second gatherabie web 20 is unrolled from a sup- 
ply roil 18. nrst web 16 and second web 20 travel 
s in the direction indicated by the arrows associated 
therewith as supply roils 14 and 18 rotate in the 
Erections indicated by the respective arrows asso- 
ciated therewith. Fibrous elastic web 4 is stretched 
to a desired percent elongation between S roll 
70 arrangement 5 and the pressure nip of bonder roll 
arrangement 9. 3y virtue of the fact that the periph- 
eral linear speed of the rollers of S roll arrange- 
ment 5 is controlled to be less than the peripheral 
linear speed of the rollers of bonder roil arrange- 
rs ment 9, web 4 is therefore stretched to a selected 
percent elongaticn thereof and maintained in such 
elongated condition during heat-bending of the 
webs 16 and 20 to the web 4 in bender roll 
arrangement 3. 
20* One or both of patterned calender roller 10 and 
smooth anvil roller 12 may be heated and the 
pressure between these two rollers may be 3d-* 
justed by well-<nown means to provide the desired 
temperature and bending pressure Jo bond the 
25 webs 16 and 20 to the web 4 and xrfh a ccmcos- 
ite elastic material 22. 

Composite elastic* material 22. upon emerging 
frcm the pressure nip of bender roll arrangement 3, 
passes to a holding box 24 wherein it is maintained 
20 in a relaxed, unstretehed condition for a length :f 
time sufficient for fibrous aiastic web 4 to cccl 
sufficiently to avoid its ceding while it is : n a 
stretched condition and thereby losing all cr a 
censitieracie propcrticn of its ability to ccmract 
cs frcm the stretcned dimensions which it had as- 
sumed during bonding, it has been found that 
elastic wees, in particular low basis weight elastic 
webs such as nonwoven fibrous elastic webs, will 
lose 'heir abiiity to contract to or return to their 
40 original unsffetchec dimensions if they are main- 
tained under tension at or above their softening 
temcerature for any significant length of time. A 
brief recover; period in a relaxed, untensicned 
ccntiiiicn immediately after bonding has been 
45 found :o be essential to ailcw the *cw basis weight 
elastic web to contract and gather the gatherabie 
webs sc that the bonded web attains its elasticity. 
After a brief untensicned recovery period of, for 
exampie, up to about 20 secencs. e.g., about 3 to 
so 20 seconds, in holding box 24, composite aiastic 
material 22 is withdrawn therefrom : cr winding -jp 
on a storage roil, net shewn. The prevision cf 
hciding bcx '24 or equivalent means ailews the 
untensicned heat-bencsd cemccsite elastic mate- 
55 rial :c stabilize, that is cccl, whiie it r s '.n an un:en- 
sicned arrangement. This allows the elastic web :o 
contract anc gather the gatherabie web immedi- 
ately after bending af :he webs to each other. 
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Additionally, Ms allows me elastic web to cool in a 
contracted, that is norrtensioned. condition whicn 
avoids th elastic weo becoming set at the 
stretched dimensions which it had assumed during 
bonding, ft this were to occur the elastic web wouid 
be unabJ to contract and gather the gatherabie 
web and, accordingly, the composite web wouid 
not possess elasticity because any significant 
stretching of the composite wouid result in tearing 
of the gatherabie webs. 

Conventional drive means and other conven- 
tional devices which may be utilized in conjunction 
with trie apparatus of Rgure 1 are wet I known and, 
for purposes of ciarity, have not been illustrated in 
the schematic view cf Figure 1 . 

Seme elastic wees, such as those mace of 
KRA7CN thermoplastics, e.g., a ncn woven wed of 
mertbtown XRA7CN rubber fibers, have low soften- 
ing temperatures and yet must be heated 3uffi- 
derrtiy to attain heat-bonding to what may De a 
dissimilar material, such as a bended carded poly- 
ester wee For example, KRA7CN G bice* 
copolymer usee to make some of the elastic ma- 
terials of the present invention softens at aCcut 
65 *C. Successful heat-bending of sucn dissimilar 
marariais may ce attained with a patterned, i.e., 
embossing, calender roller In which the raised por- 
tions of the pattern impose sufficient heat and 
pressure upon the overlaid gatherabie weo and 
stretcned elastic web such that the fine fibers of 
the elastic woo are softened to the extent :hat they 
may be merted and. decencing upon tie tempera- 
ture of embossing and the compressive emocssing 
force imposed upon the webs by the bonder roller 
arrangement, may ce forced from the areas of the 
elastic weo whicn are ccmoressec by the raised 
portions cf the embossing pattern, resulting in a 
partem of Mne tales in the elastic web. If the 
temperature and oressure of embossing Is net sucn 
that tie fine holes are formed, the elastic web will 
usually ce. as a resurt cf its softening during 3m- 
bossing, indented in the area of embossing. In 
cases where holes are present In fie elastic Web, 
the peripheries of the hoies in the elastic web 
appear tc be formed of resolidified or otherwise 
condensed pertiens of the material of the elastic 
web which portions appear to be bonded quite weil 
to the web or webs of gatherable materia^ rcr 
example, with reference ro Figure 2 and 2A there Is 
shown (schematically and not necessarily to scaie. 
including relative thicknesses of the layer: and size 
cf the emccssec areas or indentations 20} a com- 
posite material 22* made by passing overlain wees 
16*. -i' and 20* tnrougn the pressure nip between 
calender roiler 10 and the anvil roller 12. The 
ccmoosite material 22' is comprised of a firrt 
gatheracle weo ?6* and a second gatheracle wee 
20* 'neat-tendea to respective opecsrte sices of a 



fibrous elastic web 4'. The bond sites are spaced- 
apart resurting in gathers or p teats 16a and 20a * 
(Bgure 2A) being formed in wees 18* and 20* when 
the composite material 22* is in a relaxed condition 
5 as shown in Figure 2A. Gathers 16a and 20a are 
not shown in Rgure 2 in orcer to be suggestive of 
the appearance of *e composite material 22* in its 
stretched condition. Rbrcus atastic web 4* has a 
plurality of embossed areas 25 formed therein cor- 

'0 responding to the raised portions of a repeating 
diamond embossing pattern on the calendar roller 
10. The temperature and pressure maintained in 
the nip between the embossing calender roiler 10 
and anvil roiler 12 was such that the pressure and 

rs temperature imposed by the raised portions of cal- 
ender roiler 10 formed indentations 30 within fi- 
brous alastic web 4* by softening or meiting the 
microfibers of the web 4', The peripheral portions 
28 cf the incerrtatiens 20 of the web 4' illustrated in 

30 Fgure 2A include a resolidified portion of the ma- 
terial wnich was formerly located in the inrierrred 
area 30 of fibrous elastic weo 4*. Peripheral per- 
sons 2S, upen resolidrficaticn after softening or 
meiting in the pressure nip of calender roiler 10 

25 and anvil rciier 12. tend to form a reasonably 
3trcng cord with the overlaid jatheracie webs '6* 
and 20V !n examining samples of the elastic com- 
posite, the incerrtatiens 30 became visible only 
after peeling away one of the gatherable wees 18* 

30 or 20*. In several situations peeiing away of one or 
mere cf ihe gatherable webs revealed that holes 
were termed through the elastic web in the sm- 
bessea areas 23. However, it is possible that a thin 
layer, that is a highly indented area, of material of 

w elastic web 4* attending wrthin the area of the 
holes was stripped 3way with the gaiheracle web 
uccn the peeiing away of the gatheracle web from 
the elastic wed. TTiai is, the holes may .have been 
formed as a result of the stripping away step as 

Mi ococsec to the ambossing steo. Particularly with 
heavier oasis weigm elastic webs, the embossing 
may resurt in a waffie-*ike patt9m in -which incanta- 
tions as cocosed to holes are present in the elastic 
web. 

< A series cf tests was run in which gatheracle 
weds of different materials were heat-bo need in a 
similar fashion to a nonwoven elastic web compris- 
ing metelcwn nbers of a blend of XRATCN (Sheil 
Chemical Com cany) rubber 3nd polyethylene. The 

so runs were carried out on accarstus of a type - 
schematically illustrated in ~gure 1 ccrr.cn a ng a 
'oencer arrangerrsnt (corresponding to 9 :n ~gure 
1) having a 14 inch (35.3 cm) wide ccnaing surface 
.creviced by a nominal 7 inert (17.3 cm) diameter 

ss smccth stajniess steel anvil roller (corresponding to 
12 in Fgure 1) and a nominal 7 inch (17.3 cm) 
diameter stainless steel cajencer roller - 
(cerres pending to 10 in Figure 1) having thereon a 
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raised diamond embossing pattern comprised cf 
scuares both diagonally aligned and diagonally on- 
ented relative to ft macnin direction of the weo. 
The embossing pattern is comprised of lands 
raised Q.Q9 inch (0.229 cm) accv He roller base 
surface, each land being a square having sides 
1/16 of an ich (0.153 cm) long with the facing sides 
of adjacent squares being 1/B of an inch (0.318 
cm) apart as measured perpendicularly to and be- 
tween adjacent sides. 

The calender and anvil rollers are indepen- 
dently oil-heated and there is an S roil - 
(ccrresccnding to 5 in Figure 1) and suitable feed 
rolls (ccrresccnding to 2, 14 and 18-in Figure U to 
feed the wees to the bender roll at controlled 
speeds. When composite elastic materials were 
made in which only one side cf the fibrous elastic 
web was laminated to a gatherabie web, the supply 
roll corresponding to supply roll 18 of Figure 1 was 
eliminated 30 that the gatherabie web passed over 
the embossing calender roller 10 and the ncrcus 
elastic web oassed over the smooth anvil roller 12 
as illustrated in the schematic representation of 
Figure 1. Sc:h the ambessing -calender roller 10 
arc smooth anvil roller 12 were heated to the 
temcersiures incicated beicw. The net fcrcs urging 
anvil roller 12 3rd calender roller 10 tcwarcs sacn 
other in the runs described beiow was about 3.4CO 
pounds (1,542 Kg) plus or minus abcut ten percent, 
which is thus the force acting on the overlaid webs 
oassing therethrough as no nip gac-3miting cevicas 
were utilized. Tne elastic web -widths were 12 
inches ;3Q.5 cm) wide before elongation and varied 
from about 10 1/2 inches (25.7 cm) wide at accu: 
25 oercsnt aicngaticn ("S" in the Tables beicw) :o 
abcut 7 Inches (17.3 cm) wide at accut 550 percent 
elongation. 

Tne gatherabie rnatenais utilized in runs 1-18 
are summarized in Table L Tacle 11 and those 
following sncw the temperature of the anvil and 
calender rollers, the basis weight of the fibrcus 



elastic web utilized, the linear speed of the webs in 
the respective pinches of the bonder roil 9 and S 
roil 5 and the consequent percent elongation im- 
posed on the fibrous elastic web during bonding. In 

5 each case, elastic meitbiown fibers comprised a 
biend of 30 parts by weight KRATON GX 1657 
block ccpoyimer and 40 parts by weight of a 
polyethylene sold under the trade designation 
Petrothene Na601 by the U.S.I. Chemicai Com- 

io pany. (Also referred to as ?S Na601 or Na601.) 
KRATCN GX 1657 rubber is described in detail 
above. 

Information obtained from U.S.I. Chemicai 
Company states that the Nao01 is a low molecular 

re • weight low density polyethylene for application in 
the areas cf hot meit adhesives and coatings. U.S.I. 
has also stated that the Na601 has the following 
nominal vaiues: (1) a 3rockneid Viscosity, cP at 
150 degrees Centigrade of 3500 and at ISO de- 

20 grees Centigrade of 3200 when measured in accor- 
dance with ASTM 0 3226: (2) a density of 0.SC3 
grams per cubic cantimeter when measured in 
accordance with ASTM D 1505; (3) an equivalent 
Meit incex cf 2.G00 grams per ten minutes when 

xs measureo in accordance with ASTM D 1223: (4) a 
ring arc bail softening point of 102 degrees Centi- 
grade when measured in acccrcanca with ASTM 
28: (5) a tensile of S50 pounds per square inch 
when measured in accordance with ASTM D 333; - 

co (6) m aicngaiicn of 30 percent when measured in 
acccrcance with ASTM D 328; (7) a mccdus of 
Rigidity, T F (45.000) cf -34 degrees Centigrade and 
(8) a penetration Hardness, (tenths of mm) at // 
cegrees Fahrenheit of 3.5. 

25 Nac01 poiyethyiene is beiieved to have 3 num- 
ber average molecular weight (Mn) of abcut 4,300; 
a weignt average molecular weight (Mw) cf about 
22.400 and a Z average mclecuiar weignt (Mz) of 
about E3.3C0. Tne poiydispersity (Mw/Mn) cf the 

-to Nao01 is abcut 4.37. 
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TABLZ I 



Gatherable Wefaa 



Runs 



4-3 



9-11 

12-1: 

15-1' 

13 



Material 



Thermally .bonded, carded web of 
poly (ethylene terephthalate) fibers 
Multi-layer carded web comprising 
a layer of 60% by weight poly 
(ethylene teraphthaiate) fibers and 
40% by weight polypropylene fibers 
(fluffy side) scnicaiiy bonded to a 
layer of spunbcnded polypropylene 
fibers. 

Spunbcnded polypropylene fiber 
Spunbcnded polypropylene fiber 
Scunbcnded polypropylene fiber 
Thermally bended, carded web of 
pciy (ethylene teraphthaiate) fibers 



Basis Weight 
2 

22 gas /yd 
70 gns/m^ 



0.4 at: /yd' 
0.7 oz /yd' 

0. 4 ot/.vd' 



:s / yc 



The following iegencs apply to Taoies !l, ill, IV. V 
and VI 

Anvil 712 * Temperature of Anvil Roller (12), 
degrees Gentigrace 

Calender 710 = Temperature of Caiencer Roiler - 
(10), degrees Centigrace 

8W * Basis Weight of Elastic Wee (4), grams per 
square meter 



JO 



3S 



*0 



Weo LS » Respecive Linear Speeds of Wees 
passing tfirougn 3onder Roil (9VS Roil (5), feet per 
minute 

%c ■ Percsnt Ecngancn of Elastic Web (4) at 
Bending (Rounded :o nearest integer) • 

NOTE: Wrtfi referencs to tfie schematic diagram of 
Fgure i, bonder roil (9) is comprised of anvti roller 
(12) and caiencer .-oiler (10). S roil (5) is composed 
of rolls (6) and (8). 



50 



55 
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TAHL2 II 





Anvil 


Calender 


Run 


T12 


T10 


1 


54 


85 - 86 


2 


54 


'85 - 86 


3 


52 


83 


4 


52 


96 - 99 


5 


52 


96 - 99 


6 


52 


96 - 99 


7 


52 


96 r 99 


8 


52 


96 - 99 


9 


B- 


95 


10 


52 


96 


11 


52 


96 


12 


52 


96 


12 


52 


85 




j *• 


85 


13 


52 


83 


16 


52 , 


35 


17 


52 


85 


13 


32 


35 - 33 


All cf fte 


runs 9xcact Hun 


18 acpiied £9 



gatherable web to cne aids oniy of the fibrous 
elastic web. In Run 18 the gatherable web was 
applied to both sides of the fibrous elastic web. 

Trie product obtained in Runs 1 through 3 
showed very good elasticity and appearance, the 
gatherable web side being puckered in a fine, 
regular repeating pattern. The product of Runs 4 
through 3, in which the fluff side cf the multi-layer 
gatherabie web was bonded to the fibrous elastic 
web showed good appearance and good elasticity 
with gcod bonding strengtin. The product produced 
in Run 7 shewed large, irregular puckers and weak 
bonding and was generally considered to be un- 
satisfactory. The products of Runs 3 and 9 showed 
gcod apcearance and good elasticity. The product 
of Run 10 showed seme hcies in the elastic and 
the prccuct of Run 11 shewed many hcies :n the 
elastic, indicating that the bonding temperature 
may have been too high. Run 12 was unsuccessful 
in that the fibrous wee brcke after bending was 
starred and rather low bonding sxreng^s were at- 
tained. In Run 13, the elastic die not break during 
bonding but the product delaminated. Runs 14 and 
15 were more successful, prcducing a prcduc: with 





Web 




aw 


IS 


%; 


125 


20/10 


100 


125 


20/8 


150 


125 


21/7 


200 


125 


20/10 


100 


125 


20/8 


150 


125 


21/7 


200 


65 


21/7 


200 


65 


20/10 


100 


125 


20/10 


100 


125 


20/3 


150 


125 


21/7 


200 


125 


21/7 


2C0 

*• 


1 i ■ 


21/7 




123 


20/10 


100 


125 


20/3 


150 


125 


21/7 


200 


125 


21/7 


200 


02 


21/5 


250 



good accearance and elasticity but with peer bend- 
ing strength, the products tencing to deiaminaie 
rather easily. Runs 16 and 17 were not successful 
in that the fibrous elastic material broke when 
bonding was started. Run 18 was successful and 
an attractive product with adequate bending 
strength was attained. 

A further series of runs was carried out in an 
attempt to produce composite elastic material hav- 
ing elongations of scprcximateiy 25 percent, 50 
percent. 75 percent and 100 percent before failing. 
Failure occurs at the "ultimate elongation" of the 
material which is the elongation at which the ma- 
terial tears or otherwise fails. Songaiicn was tested 
in an !nstrcn testing device. A two inch by five inch 
rectangle of the material was out with the nve inch 
long sides being substantially parailei to the ma- 
chine direction of the web of composite rmienai 
from which the samcie was out and the two inch 
sides were oiamped in the jaws of a properly 
calibrated instrcn testing device, it was then at- 
tempted to elongate each sample in two stages, 
with cn9 minute's rest between stages, to elonga- 
tions of 50 percent and then 100 percent, after 
which the samcie was relaxed to osro eicngati'en. If 
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the sample fails during either of these two stages, 
the percent etongatfcn at failure is the "ultimate 
elongation.* tf the sample did not faii during either 
of these two stages, it was, after being reiaxed to 
zero elongation, then stretched at 10 feet per 
minute until it failed, the percent elongation at 
break or tear being th 'ultimate elongation.* The 
desired or target elongation of 25 percent 50 per- 
cent etc. of the composite elastic material should 
not be confused with the definition given above of 
an elastic material as one which is in itself (not the 
composite) capable of at least 25 percent elonga- 
tion and a stated degree of recovery. The stiffness, 
basis weight and bonding pattern of the gatherabie 
web or webs bonded to the elastic web or webs 
can be controlled in order to affect (reduce) the 



10 



T5 



degree of elongation of the composite material. For 
example, composite materials of considerably lees 
than 100 percent elongation are often desired for 
certain end uses. 

The composite elastic materials used in Runs 
18-26 were made by utilizing fibrous elastic webs 
of the same KHATON GX 1857-poly ethylene 
Na601 60/40 blends as utilized in Runs 1*18 and 
bonding to each side of the fibrous elastic web 
either a 22 grams per square yard poly (ethylene 
terephthaiatB) bonded carded web material made 
by Carolina Formed Fabrics (Runs 19-24) or a one 
ounce per square yard spun bended poly (ethylene 
terephthaiate) fiber web sold by E I. DuPont de 
Nemours and Company under the registered trade- 
mark REEMAY (Runs 25 and 26). The results of 
these runs are set forth in Table III following. 



ta3lz r:: 





Anvil 


Calendar 








Run 


T12 


TIP 


3W 


Wee LS 


V 


19 


77 


74 


50 


20/7 


135 


20 


74 


74 


50 


20/10 


100 


21 


74 


74 


50 


20/12-13 


67 - 


22 


74 


74 


50 


20/16 


25 


23 


73 


74 


50 


24/15 


50 


24 


74 


76 


50 


24/15 


50 


25 


74 


75 


65 


20/13 


54 ' 


25 


36 


34 


65 


20/13 


54 



See legends preceding Table II 



The composite elastic material product of Run 
19 was generally satisfactory but seemed to be 
somewhat overtended. the sample of the compos- 
ite material prcduc9d showing approximately 100 
percent elongation. Accordingly, the anvii roller 
temperature was reduced somewhat for run 20 
which produced a satisfactory composite material 
product snowing an ultimate 9lcng3ticn of about 
100 percent The product obtained in Run 21 
showed very good uniformity. Run 22 procucsd 
satisfactory product showing a percent ultimate 
elongation of 56 percent. Run 23 was carried out 
using three different lots of fibrous elastic web 



50 



56 



material, the first two lots of which yielded compos- 
ite elastic material products having ultimate elonga- 
tions of 36 percent ane the third lot yielding prod- 
uct showing an ultimate eiongtion of 76 percant 

In Run 25. !he one ounce per square yard 
spunbended REEMAY poly(ethyiene terephthaiate) 
fiber web was used on the calender roller side of 
the fibrous elastic web and a 0.7 cunce per square 
yard basis weignt web of the same material was 
used cn the smooth, anvil roller sice of the fibrcus 
elastic weo. Run 25 produced good Sending and a 
satisfactory composite elastic material Qrccuct 
which was somewhat stiffer tiat that obtained with 
the Carolina Farmed Fabrics poly (ethyfen tereph- 
thaiate) bonded carced web material. 
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Run 26 is a repeat of Run 25 except utilizing 
somewhat higher bending temperatures as indi- 
cated. Th REEMAY spunbonded poiy (ethylene 
terephthaiate) fiber web material bonded very well 
at the higher temperature. However, at such higher 
bonding temperatures ft might be better to utilize a 
somewhat heavier basis weight fibrous elastic web 
although a satisfactory composite Mastic material 
was obtained in this run. 

The necessity of allowing the composite web to 
relax immediately after bending was demonstrated 
by comparative test Runs 27 and 28, in which 
similar conditions were maintained axespt for cmis- 



sion of the relaxation step in Run 27. For these 
runs, a 22 grams per squar yard thermally bon- 
ded poiy (ethylene terephthaiate) fiber aonwov n 
web was bonded to each side of a nonwoven 
fibrous web of fibers of the sam KRATON GX 
1657-pciy ethylene Na601 50/40 bi nd as was uti- 
lized In Runs 1-18 and 19-25, having a basis 
weight as shown in Table IV, which sets forth the 
data for Runs 27 and 28. 



TA3LZ IV 



Anvil 
Run T12 



CB-lsnds* 1 "" 
710 



sw 



Web L5 



%2 



27 



110 



110 



50 



20/5-6 



223-300 



23 110 1-0 

See legends preceding Table !t 

!n Run 27, the 'zendae composite material was 
maintained under tension after the bonding step by 
winding it direcdy onto a storage roll as the com- 
posite materiai emerged frcm the bender roils, 
without ailcwing rt to relax. With respect to Fgure 
1, this effecdveiy Invcived reciacing holding box 24 
with a driven take-up rciL The resultant composite 
web had substantially no non-destructive elasticity 
because its elastic web component as a result :f 
the fact that the elastic weo was held In an elon- 
gated, tensicned condition whiie it cooied after 
bonding, had tost its ability to contract 3nd thus 
form gathers in the gatherabie webs. 3y nonde- 
structive elasticity is it meant that the ccmccsits 
ccuid be stretched and allowed to contract without 
rupturing the gatherabie webs. Accordingly, it 
shculd be noted that the elastic web, upen removal 
of the gatherabie webs therefrom, still oossessad 
elasticity in that it could be stretched and *cuid 
contract to the dimensions which it had assumed 
during bonding, bur would net contract bade to its 
original prebencing unstretched dimensions. .As a 
resuit of this, the composite web did nc: possess 
nen-oestruenve elasticity zeczvsQ the gaiherabre 
webs wouid not have been ruptured cr torn in order 
to stretcr: the composite beyond tie dimensions it 
ccssassad curing bending. Acccdingly. the ccm- 
pesite web ccuid not be aicngaied- without tearing 
of the gatherabie webs and thus the gatherabie 



3c 13/5-7 157-200 

webs resisted such elongation. Because the elastic 
web has lest its ability to contract and form gathers 
in the gatherabie webs, the composite web had a 
smooth, nongathered appearance, nun 28 was 
similar to Run 27 exeset that the compesite was 
allowed to run freely off the bender roils and the 
eiastic weo contracted, forming gathers in the non- 
eiassc web and providing an attractive, elastic 
composite web. 

A further series of runs was conducted in which 
eiastic webs of meitbiown KRATCN GX 1657-pcly- 
ethyiene NaSOl fibers of the same 60/40 blend as 
utilized in Runs 1-18 were bonded on each of their 
opecsite sides to a poiy (ethylene terephthaiate) 
powder bonded czrded wee of a basis weight of K 
grams per square yard, scid by Carolina Formed 
Fabrics under the trademark CARE1LE. (Tne bond- 
ing powder used in the CAnELLE fabric is soic by 
Eastman Chemical Products fnc. as FA 252 polyes- 
ter pewder). Tne fibrous eiastic web in each of the 
following Runs 29-40 had a basis weight or 55 
grams per square meter. After the two-side bended 
composite elastic materials were mace, six speci- 
mens were taken from each run the scecimens 
being cut three inches wide in the cross direction 
and seven inches long in the machine direction. 
Fcr three of the specimens frcm each run, one of 
the rciy (ethylene terephthaiate I webs (Sice ?) was 
separated fcr a distance cf approximately one inch 
atcng the machine iirscticn of the specimen and 
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ptacad in on law of an Instron tester while the 
remaining two bonded layers were piaced in the 
opposite jaw of the tester which was tfcen set to 
move the jaws apart at a rate of 10 inches (25.4 
cm) per minute. The three highest peaks registered 
tor at least four inches (10-2 cm) of specimen 
deiaminaticn were noted and an average taken of 
the nine values thus obtained for three specimens, 
giving a forca in grams, per three inch width of 
specimens, required to deiaminate the poiy - 
(ethylene tereprithaJate) web (Side 1) from the fi- 
brous elastic web. For the three remaining speci- 
mens from each run, the pory (ethylene tereph- 
thalate) web on Side 2 of the composite elastic 
material (Side 2 being the side opposite to Side 1 
above) was separated for a distance of approxi- 
mately one inch atong the machine direction of the 
specimen and placed in one jaw of an Instrcn 
tester while the remaining two bonded layers were 



TO 



75 



placed in the opposite jaw of the tester which was 
then set to move fte jaws apart at a rate of 10 
inches (25*4 an) per minute. The three highest 
peaks registered for at least four inches (10.2 an) 
of each specimen examination were noted and an 
average taken of the nine values thus obtained for 
th three specimens* giving a force in grams, per 
three inch width of specimen, required to de- 
laminate the poly (ethylene terephthaiate) web - 
(Side 2) from the fibrous elastic web. 

The results are set forth in the following Table 
V, to whicn, in addition to the table headings de- 
fined above, the following applies: 

Bond Strength ■ Bond strength expressed as the 
fores, in grams, required to peel away a three-inch 
wide strip of gatherabie web from the elastic web 
to which it is bonded, measured as described 
above. 
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TA3LZ V 





Anvil 


Calendar 


Web 




Send 




aur. 


T12 


T10 


LS 


%Z 


Side 


1 Side 2 


29 


67 


63 


23/3 


230 


76 


101 


30 


64 


63 


56/15 


220 


34 


125 


31 


64 


64 


23/7 


300 


59 


64 


32 


64 


64 


56/14 


300 


61 


74 


33 


72 


/ 1 


23/3 


250 


106 


155 


34 




72 


55/15 


250 


73 


114 


3 = 


72 


73 


23/7 


300 


104 


115 


36 


72 


73 


55/14 


300 


94 


120 


37 


77 


79 


23/3 


250 


170 


253 


33 


76 


73 


55/15 


250 


129 


142 


39 


75 


73 


56/14 


300 


130 


240 


40 


77 


73 


23/7 


300 


171 


279 



See lecends crecsding Tasle II 



Similar additional bonding strength rests were 50 
conducted substituting *cr the diamend patterned 
embossing calender roller a calender roller having 
a repeating regular pattern of six circular dots ar- 
ranged in hexagonal patterns between which trian- 
gular patterns of three circular dots are inter- 55 
spersec. The raised dots comprise about 17 per- 
cent of trie surface area of the embossing roil. 
Generailv. similar conditions were otherwise main- 



tained and comparable bonding strength results 
were obtained 3ithcugh trie diamond embossing 
partem cverail appeared to provide somewhat Sign- 
er bonding strengths than the hexagonal/triangular 
pattern of circular dots. 

Another series of runs was conducted in which 
a cast elastic film of about one mil thickness was 
made from a biend comprising 35 percent by 
weigh: of a resin sold under the trademark rCLY- 



33 



0 217 032 



34 



TROPE 37701 lay A. Schuiman Corporanon or Ak- 
ron, Ohio and 15 percent by weight of AMPACS7 
White Concentrate, comprising polypropylene and 
titanium dioxide, soid by Ampacet Corporation of 
Mt Vernon. New York. The film was bonded to a 
bonded cardea web of poiy (ethylene fcreph- 



thalate) having a basis weight of 22 grams per 
square yard. Poiytrop resin is believed- to be a 
block copolymer of poly (es-butadiene) and pory 
(t-butyWnetftacrylate). The conditions which were 
utilized are set for* in Table VI. below. 



SA3L2 VZ 



Rur. 
41 
42 



Ar-vi. 

m l 2 
110 
110 



Calender 
T1Q 
107 
107 



Web 



20/3 
20/10 



130 
100 



See legends preceding Taile II 



in each of Runs 41 and 42, a product was 
obtained which had good appearance and was net 
very ncisv with rescec: to crackling or the film 
wnen the corn cosite material was crurr.piec ;n the 
hand. The product of Run ■« showed more somen 
than that of Run 42 3S would be expected rrcm tne 
greater degree of eiongarcn of the elastic film 
during bending. Other elastic films may of course 
be used; for axarncie, a Sim may be mace or 
KRATCN QX 1657 thermoplastic and a poiyclenn 
comccsiticn identical or similar to the cempestiens 
described above for use in meitbtowing to make 
wees of nonwoven micrri&ers. Such elastic films 
are also useful in the practice of the- invention. 

Tests with other eiastcmenc materials were 
carried out in which a sample of *e elastic weo 
was sratcned by hand and hand fed into the 
bender arrangement together with the gatheranie 
wees. For axarncie, an elongated elastic weo ot 
meitblown nfcers of polyurethane sold under the 
trademark 55TANE (B. F. Gccdrich & Co.) was 
heat-bonded on both sides to the same pcly- 
(ethviene terechthaiaie) fiber powder bonded car- 
dec web used in Runs 29-40. In similar fasnicn, a - 
(90 gram cer square merer basis weight) alongatad 
elastic web of meitblown fibers of an alastcmeric 
polyester scid under the trademark KY7REL (E I. 
DuFcnt OeNemcurs & Co.) was heat-bonded on 
be* sices to the same pcly(eihyiene terepn- 
thaiate) fiber oowdar bended carced web. The 
comccsita mace with the polyurethane elastic weo 
shewea good stretcn and an attractive accearanca 
with, significant necking-dewn of the crcduc: due to 
the fact that the sample of the alasdc web was 
hand fed to the bender arrangement by holding the 
samcie in a machine cirecbon stretched rendition 
and allowing the sample to feed through the bond- 
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er arrangement Tne compesite made with tie 
polyester elastic web showed fairly geed bending, 
with accarently better stretch in the cress cirecben 
than in -he machine direction. 

Composite elastic materials of the invention are 
titrable generally in any article calling for an 
elastic material such as, but not limited to, stratcha- 
ble prctectve covers and wraps, outerwear, under- 
garments, menstrual and. incontinence control arti- 
cles and garments sucri 3S disposable diapers, and 
the like. Their :ow cost relative to woven or knitted 
fabrics permits economic adaptations to 
"disposable" articles, by which is meant arricies 
imendea to be disposed of, rather than laundered 
and ra-used, after one or a few -uses. 

Whiie the invention has been described :n de- 
tail with rescec: to specific preferred embodiments 
thereof, it wiil be appreciated that upen a reading 
and understanding of the foregoing numerous ven- 
ations wiil occur to these skilled in the art which 
variations are believed to 'ie within the scope and 
spirit of the present invention and the appended 
claims. 



Cairns 

1. A method of crccucing a composite afastic 
50 material having at least one gatheracie web bon- 
ded :o at least one elastic web, said method com- 
prising the stacs of: 

(a) tensioning an aiastic web to elongate 

(b) bonding the elongated aiastic web to at 
55 least one gatheracie web under conditions which 

soften at ;east portions of the aiastic web to form a 
bonded comocsita web; and 
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(c) relaxing the composts web immediately 
after the bonding step wh reby the gatherabie web 
is gathered to form the composite eiastic material 

' z The method of claim 1 wherein the etetic 
web comprises a fibrous eiastic web. 

3. The method of daim 2 wherein th fibrous 
eiastic web comprises a nonwoven web of 
eiastomeric fibers. 

4. The method of claim 2 wherein the fibrous 
eiastic web comprises a nonwoven web of 
eiastomeric micrcfibers. 

5. The method of ciaim 1 wherein the elastic 
web comprises an elastcmeric film. 

6. The method of daim 1 or daim 2 including 
heat-bonding the etcngatod elastic web to the 
gatherabie web by overlaying the elastic and 
gatherabie webs and applying heat and pressure to 
the overlaid webs. 

7. The method of ciaim 5 including carrying cut 
the heat-bonding ay heating bonding sites on the 
elastic web to a temperature of from about 35*C to 

about 120-C. 

a The method cf daim o including carrying cut 
the heat-bonding by heating bonding sites cnjhe 
elastic web to a temperature of torn accut 70 # C to 
about 90'C. 

9. The method of claim 1 or ciaim 2 wherein 
the eiastic web has a basis weight of abcut 5 to 
about 300 grams per square meter. 

10. The method cf daim 1 or ciaim 2 wherein 
the elastic web has a basis weight of about 10 to 
about 200 grams per square meter. 

11. The method cf daim 1 or claim 2 wherein 
the eiastic web :s comprised of an A-S-A' block 
ccooiymer wherein A and A* are the same cr 
different thermociastic polymer bloc*, ana wherein 
B is an etastcmeric poiymer blocx. 

12. The method cf ciaim 11 wherein A and A' 
each is a thermoplastic styrenic moiety and 3 is 
selected from the group consisting of poiy- 
(ethylene-butyiene). pciyiscprene and pciy- 
butatiiene. 

13. The method of ciaim \2 wherein 3 is paiy- 
(ethyiene-buryiene). 

14. The methco of claim 12 wherein each of A 
and A* is seiected from the group consisting of 
pclysr/rene and polystyrene hcmotogs. 

15. The metncd of claim 14 wnerein 3 is ccly- 
(ethylene-butyiene). 

16. The method cf clam 1 or claim 2 wnerein 
the gatherabie weo comprises a nonwoven, non- 
elastic material. 

17. The methoc cf claim 1 2 wherein tie sum cf 
the molecular weignt of A plus the molecular 
weight of A' comprises from about 14 to 31 percent 
of th moiecular weigrrt of the A-S-A* biccx 
copolymer. 



ia Th method of daim 13 wherein the sum of 
the moiecuiar weight of A plus the molecular 
weight of A v comprises from abcut 14 to 29 percent 
of the moiecuiar weight of th A-B-A' block 
5 copolymer. 

19. The method of ciaim 15 wh rein th lastic 
web is comprised of a blend of said block 
copolymer plus a poiyoiefin. 

20. The method of daim 19 wherein the 
to poiyoiefin is selected from the group consisting of 

one or more of polyethylene, polypropylene, poty- 
butene, ethylene copolymers, propylene 
copolymers and butene copolymers. 

21. The method *of daim 1 or daim 2 including 
15 carrying out the heat-bonding by passing the over- 
laid elastic and gatherabie webs through a pressure 
nip formed between a pair of bonding roils, at least 
one cf which comprises a patterned calender roller 
and at least one of which is heated to a tempera- 

ao ture above the softening temperature of the eiastic 
web. 

22. The method of ciaim 1 or claim 2 including 
maintaining the eiastic web in a stretched condition 
of at least about 100 percent elongation during tie 

23 boncing. 

22. The method of claim 2 wherein the fibrous 
eiastic weo comprises a nonwoven web of mert- 
blcwn 9tastcmeric fibers 3nd the gatherabie web 
comprises a non-elastic web. 

ao 24. The method of ciaim 2 wherein the fibrous 
eiastic web comprises a nonwoven web of mett- 
blcwn eiastomeric Sbers and is maintained in a 
stratcned condition of at least about 25 percent 
elongation during the bonding. 

35 25. The methcd of claim 24 including maintain- 
ing the frtrcus elastic web in a stretcned condition 
cf from abcut 25 percent to 550 percent elongation 
during the bending. 

28. The method of ciaim 24 wherein tie fibrous 
40 eiastic web has a basis weight cf from about 5 to 

3C0 grams per scuare meter. 

27. The method cf claim 24 wherein the fibrous 
eiastic weo has a basis weignt of from about 10 to 
200 grams per square meter. 
<*« 23. The method of ciaim 24 wherein the 

gatherabie web come rises a nenwoven. ncn-elastic 
web. 

29. The method of ciaim 1 or ciaim 2 including 
bending a non-elastic weo :o eac.n of the opposite 

50 sides cf the eiastic web. 

30. The method cf claim 1 or ciaim 2 wherein 
the ccmoosite weo is relaxed **or a period of up to 
.about thiny secencs aftar boncing. 

3V. An eiastic comocsrte material comprising at 
£5 least one elastic web bonded to at least one 
gatheraoie weo which is extensible and ccntr3ctibie 
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with the elastic web upon stretching and relaxing at 
the composite material, me composite material be- 
ing made by: 

(a) tensioning the elastic web to elongate it 

(b) bonding the elongated elastic web to at s 
least one gatherabie web uncer conditions which 
soften at least portions of the elastic web, to form a 
bonded composite web; and 

(c) relaxing the composite web immediately 
after the bonding step whereby the gatherabie web to 
is gathered to form the composite elastic material. 

32. The material of ciaim 31 wherein the elastic 
web comprises a flbrcus elastic web. 

33. The material of daim 31 or claim 32 
wherein the elastic web is bonded to the gatherabie 75 
web at a plurality or scaced-apart locations in a 
repeating pattern and the gatherabie web is gath- 
ered between the bonded locations, 

34. The material cf ciaim 32 wherein the fi- 
brous elastic web comprises a nonwoven web of 20 
elastomeric fibers. 

35. The material of daim 32 wherein the fi- 
brous elastic web comprises a nonwoven web of 
meitbiown elastomeric nbers. 

36. The matariai of daim 31 cr claim 32 25 
wherein the aiastic web has a basis weight of from 
about 5 to 300 grams per square meter. 

37. The material of claim 31 or daim 32 
wherein the elastic web has a basis weight of from 
about 10 to 2CQ grams per square meter. jo 

38. The material of claim 31 wherein the aiastic 
web comprises a nonwoven web of mettbiown 
elastomeric fibers selected from the group consist- 
ing of (i) fibers cf A-3-A' bloc* cccolymers wherein 

A and A' may be the same cr afferent and each : s zs 
a thermoplastic pciymer block and 3 is an 
elastomeric pciymer clock, and (ii) blends cf are cr 
mere poiyciefins with (i). 

39. Tne material cf .daim 38 wherein A and A 1 
each is 3 styrsnic mcier/ and 3 is polyethylene- *q 
bury i en e). 

40. The matariai of ciaim 39 wherein each of A 
and A' is selected from the group consisting cf 
pclysryrene and pclysr/rene homclcgs, and the 
pclyctenn is selectee from the group consisting cf 45 
cne cr mere cf cciyerhyiene, polypropylene pcly- 
butene, ethylene copolymers, propylene 
copolymers and 'cut ens copolymers. 

41 . The material cf ciaim 39 wherein each cf A 

and A* is selected from polystyrene and pciysty- 50 
rene hcmciccs and the sum of lie mciecular 
weight cf A plus the mciecuiar weight cf A' :s frcm 
accut 14 to 29 percsnt of the moiecutar weight cf 
the A-3-A* block cepciymer. 

42. The material cf claim 40 wherein tie block ss 
cccclymer :cmprisas at least accut *G% by weight 

of Te material. 



43. The material of claim 40 wherein the block 
copolymer comprises at least about 20% by weight 
of the material 

44. The material of ciaim 40 wherein the block 
copolymer comprises at least about 30% by weight 
of the ma&riaL 

45. The material of claim 40 wherein the malt- 
blown fibers are comorised of from about 10 per* 
cent to 30 percsnt by weight of the A-B-A' block 
copolymer and from about 90 percent to 10 per- 
cent by weight of the pctyolefin* * 

46. The material of ciaim 31 wherein the elastic 
web comprises an A-3-A' block copolymer wherein 
A and A' may be the same or different and each is 
a thermoplastic polymer block and 3 is an 
elastomeric polymer block. 

47. Tne material cf claim 46 wherein each cf A 
and A' is selected from the group consisting of 
polystyrene and polystyrene hcmclogs, and 3 is 
selected from the group consisting of poiy- 
(ethyiene-burytene), polyiscprene and poly- 
butadiene, and the sum of the molecular weight cf 
A plus the molecular weight cf A' comprises Tom 
about 14 to 31 percsnt -cf the molecular weignt cf 
the A-2-A' blcck copolymer. 

43. The material cf claim 46 wherein each of A 
and A* is selected frcm the group consiscng cf 
polystyrene and polystyrene ncmologs, 3 is pcty- 
(ethyiene-cutyfene) and the elastic web Is furrier 
comprised cf a polyclefin seiected from the group 
consisting of cne or mere of polyethylene, poly- 
propylene, pciybutene, ethylene copolymers, pro- 
pylene copolymers and butene copolymers. 

49. Tne matariai cf ciaim 45 wherein the eiastic 
web is zomprisea of at 'east about 20% by weight 
of the A-5-A* block cepciymer. 

50. The material of ciaim 4S wherein the eiastic 
web is comprised cf at !easi about 30% by weignt 
of the A-5-A' blcck copolymer. 

51. The material cf claim 31 or claim 32 
wherein the elastic web is bended to the gatherabie 
web at a plurality of spaced-apart locations in a 
repeating cattem and *he gatherabie web is gath- 
ered between the bended locations. 

52 The material of claim 51 wherein the 
gstheracle web Is a nonwoven, non-elastic material. 

53. Tne material of ciaim S2 wherein the 
gatherabie web comprises a web of fibers selected 
frcm the grcuc consisting cf polyester fibers, 
pciyciefin fibers, poiyamice fibers, csiluicsic fibers 
and mixtures of two cr mere thereof. 

54. The material of claim 52 wherein the 
gatherabie web comprises a nonwoven web of pciy 
(ethylene terephthalatej fibers. 

55. An eiastic composite mareriai as shown 
and described herein. 
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